pH dependence of lipid peroxidation and albumin oxidative modification: possible implications to the pH paradox.
The hydrogen ion concentration may have an important influence in biological free radical reactions. We studied the effect of an acidic pH on two models of free radical-mediated damage: copper-induced lipid peroxidation in plasma and copper/hydrogen peroxide-induced oxidative modification of albumin. A reduction of pH from 7·4 to 6·6 decreased diene conjugation by 32%, thiobarbituric acid-reactive substances formation by 25% and fluorescence generation by 53% in plasma exposed to cupric chloride. At pH values lower than 6·6 an even greater inhibition of lipid peroxidation in plasma was obtained. Visible fluorescence development in albumin by exposure to site-specific generation of free radicals was also increasingly reduced by decreasing pH values. From pH 7·4 to 6·6 there was a 50% fluorescence generation inhibition. The observed partial protection of lipids and proteins against oxidative damage by an acidic pH alerts to the need for rigorously controlling the pH values when assaying compounds for antioxidant properties in vitro. It may also contribute to the explanation for the protective effect of an acidic pH against anoxic cell injury and for cell death that is precipitated by a rapid return to a normal pH following reperfusion (the 'pH paradox').